In this article mixed convection boundary layer flow of magneto-hydrodynamic (MHD) fluid on permeable stretching surface is investigated under the effects of velocity and thermal slip. The physical unsteady problem is examined by considering thermal radiation effects on momentum and thermal boundary layer flow. Different from available literature, in the present study we consider mix convective flow, thermal radiation, transverse applied magnetic field, velocity and thermal slip. Methodology: The transform nonlinear system of differential equation is tackled numerically by the aid of finite difference scheme named as KellerBox. Stable solution is correct up to six decimal places and special cases overlaps with the existing results in literature validating the present analysis. Conclusion: It is concluded that mixed convection leads to accelerate fluid flow and reduce temperature profile. Injection contributes in rising magnitude of velocity and temperature when compared with suction effects. Velocity and thermal slip parameter influence in lowering fluid flow while temperature profile decrease for velocity slip parameter and opposite trend is witness corresponding to thermal slip parameter. Both velocity and temperature are increasing function of thermal radiation. In addition, the skin friction coefficient and the local Nusselt number are tabulated and analyzed. Novelty: Present study is concerned with fluid flow applications in plastic films, polymer extrusion, glass fiber, metallurgical processes and metal spinning.
INTRODUCTION
The boundary layer flow over a stretching surface has a prominent place in engineering and industrial applications such as plastic films, polymer extrusion, glass fiber, metallurgical processes and metal spinning etc. In outlook of these practical aspects, Sakiadis [1] formulated boundary layer equation due to boundary layer flow over stretched surface. The stretching flows under various characteristics have been discussed extensively for steady flows (see [2] [3] [4] ). The above studies are associated with stretching surfaces. However, flow over porous surfaces in steady flow has tremendous applications in filtration processes, metal and plastic extrusion, cosmic and geophysical sciences. Attia [5] examined heat transfer effects on a steady flow over a rotating disk in porous medium. Second law of thermodynamics is analyzed for steady flow of a nanofluid towards a rotating porous disk by Rashidi et al. [6] . Very recently, Manjunatha et al. [7] worked on conducting dusty fluid flow in porous medium towards stretching cylinder. They analyzed effect of curvature parameter on velocity and temperature distributions of fluid. In practice, we rarely need to have a precise design of problems concerning with unsteady fluid flows. , Acharya et al. [8] analyzed effect of heat transfer of an unsteady flow over an infinite vertical porous 1 plate. Similarly, water-gas flow influenced by heat transfer in porous medium is introduced by Gawin et al. [9] . Hayat et al. [10] carried out analysis on periodic MHD flows due to porous disk. An unsteady flow analysis is considered by Das et al. [11] in which mass transfer effects over moving porous plate is solved numerically. A non-Newtonian fluid induced by porous plate is studied by Hameed et al. [12] . Das et al. [13] investigated unsteady flow of a viscous fluid over a vertical porous plate with suction for constant magnetic field. Very recently, MHD rheological fluid flow over a porous medium is inspected by Nadeem et al. [14] . Unsteady dusty viscous flow of fluid submerged in parallel plates where upper plate is bounded by porous medium has been discussed by Parul and Manju [15] . They studied effect of magnetic field on flow velocity of both fluid and dust phase. Moreover, Sharma et al. [16] researched on influence of inclined magnetic field on an unsteady flow through porous media They proved that inclination cause a positive change in flow velocity and rate of shear stress at surface. The MHD flow and thermal analysis in porous medium have become scorching issue for quite a long time, which is replicated in number of publications. Heat transfer and thermal radiation analysis is carried out on an unsteady mixed convection flow towards porous surface by Elbashbeshy and Aldawody [17] . Hayat et al. [18] found a series solution of mixed convection stagnation point flow over a porous medium under the influence of thermal radiation. Investigation of a micro polar fluid with radiation is considered by Rashidi and Abbasbandy [19] . Uwanta and Hamza [20] investigated time dependent convective flow between porous plates with thermal and suction/injection effects. The unsteady nanofluid flow is examined by Kandasamy and Muhaimin [21] . Hiemenznondarcy flow has been studied for magnetic field and thermal stratification induced by solar radiation over porous wedge. Introduction to heat exchanger efficiency over porous media is given by Shirvan et al. [22] . They gave a numerical solution which describes turbulent fluid flow. Some recent articles in this regard are cited ref. [23] [24] [25] The aim of current study is to confer time-dependent MHD mixed convection flow with partial slip effects. In addition, thermal radiation effects are incorporated. Such analysis has concern with electric power generation, solar power technology, astrophysical flows, nuclear reactors, space vehicle reentry and in other industrial areas. The presentation of present paper is as follows. Mathematical formulation is done in section 2. Sections 3 deal with numerical solutions and their convergence. Keller box method is used for computation of solution. Results and discussion are presented in section 4. Section 5 consists of main conclusions and novelty of present article.
2.PROBLEM FORMULATION AND GOVERNING EQUATIONS
We study MHD mixed convection flow of an incompressible viscous fluid bounded by a porous stretching sheet. The fluid is electrically conducting under time dependent magnetic field ( ) exerted in a transverse influence of direction to flow. Induced magnetic field effect is absent whereas heat transfer is present in presence of thermal radiation. Moreover, sheet possesses velocity and thermal slip conditions. Here − and −axes are selected parallel and perpendicular to the stretching sheet. Physical flow diagram and relevant coordinate system are incorporated in figure 1. 
The component form of continuity, motion and energy equations provide
[
in which and denote the velocity components in the and − directions, respectively. is the fluid density, is the kinematic viscosity, is the electrical conductivity, is the temperature, is the specific heat, is the thermal conductivity of the fluid and is the radiative heat flux. In view of Rosseland approximation [17, 18] , we can write
Where * shows the Stefan-Boltzmann constant and * the mean absorption coefficient. Employing Taylor expansion and neglecting higher order terms we get 4 ≈ 4 ∞ 3 − 3 ∞ 4 .
(10) Hence Eqs. (8) (9) (10) give
The appropriate boundary conditions are
Here indicates the mass transfer at surface with > 0 for injection and < 0 for suction, = 0 (1 − ) 1/2 is slip factor, = 0 (1 − ) 1/2 is thermal slip factor and for = 0 = , the no-slip conditions are recovered. The stretching velocity ( , ) and surface temperature ( , ) are taken as
where , and denote the constants with > 0, ≥ 0 and ≥ 0 and ( ℎ < 1). Note that and have dimension of time -1 . Consider choosing ( ) = 0 (1 − ) −1/2 with 0 as the uniform magnetic field and introducing
The continuity equation (6) identically satisfied and the resulting problems for and are
is the stream function, (0) = (with < 0 corresponds to suction and > 0 shows injection), * = is unsteadiness parameter and for * = 0 the problems reduce to the steady state situation. The Hartman number , Prandtl number , the radiation parameter , mixed convection parameter , the local Grashof number , , the non-dimensional slip factor , , and the non-dimensional thermal slip parameter are defined by
where prime is used for the differentiation with respect to . The skin friction coefficient and local Nusselt number are defined as
where the skin friction and the heat transfer from the plate are
Dimensionless forms of Eq. (23) are
COMPUTATIONAL DESIGN
Keller box method is used to solve the nonlinear ordinary differential equations (18) and (19) subject to boundary conditions equation (20) . This scheme is unconditionally stable and achieves exceptional accuracy. The complete flow chart of this implicit finite difference scheme is as follows:
Keller box scheme flow chart
We start with introducing new independent variables ( , ), ( , ) and ( , ) with ′ = , ′ = and ′ = , so that equations (18) (19) reduces to first order form i.e.
The rectangular grid in − plane is shown in Fig. 2 and net points are: 
Now applying central differencing, Eqs. (25) and (26) 
(1 + ( ) , this procedure yields the following tridiagonal system 
and ( , where elements are 
THEORETICAL RESULTS AND DISCUSSION
This section is represented physical interpretation of predicted parameter on velocity and temperature profile. Blue lines are plotted against suction ( < 0) while Red lines represented the injection case ( > 0). The effects of mixed convection parameter on ′( ) and ( ) are shown in figure 3 and 4 respectively. As is directly related to buoyancy force this mean increasing values of mixed convection parameter yields stronger buoyancy force. Due to this velocity of the flow increases (see figure 3 ). This trend is more prominent for suction as compared to injection. Figure 4 depict that an opposite behavior is observed for temperature profile because when viscous boundary layer increases as a results thermal boundary layer decreases. Ratio of electromagnetic force to the viscous force is called Hartman number which is plotted in figures 5 and 6 ′( ) is a decreasing function of due to the reason that increasing Hartman number lead to increase in electromagnetic force therefore magnitude of the velocity decrease (see figure 5 ). It is observed from figure 6 that temperature is an increasing function of but this increase is more rapid for < 0. The influence of unsteady parameter * is demonstrated from figure 7 and 8. Both velocity and temperature reduces with rising values of unsteady parameter also momentum and thermal boundary layer thickness decreases. The contribution of Prandtl number on ′( ) and ( ) have been displayed in figures 9 and 10. Increase in tends to enhancing momentum diffusivity. As a result velocity of the fluid and corresponding viscous boundary layer thickness decays (see figure  9 ). Whereas thermal diffusivity is inversely related to Prandtl number due to this fluid has a thinner thermal boundary layer which increases gradient of temperature and lowering ( )as shown in figure 10 .
being a radiation parameter is portrayed through figure 11 for velocity and figure 12 for temperature. Thermal conductivity is inversely proportional to which contributes in up surging ′( ) as represented in figure 11 . Radiation parameter amplifies thermal capability of fluid flow. Hence temperature rises with thermal radiation parameter . This information is demonstrated through Fig. 12 Influence of thermal slip parameter and velocity slip parameter are depicted through figures 13-16. From figures 13 and 14 confirms that velocity and temperature of the fluid decreases when thermal slip parameter rises. As by the definition of kinematic viscosity of fluid decrease when thermal slip parameter increases due to which enhances viscous forces and lowering thermal forces. Check the accuracy and reliability of proposed method a comparative analysis of skin friction coefficient and local Nusselt number is presented through tables. Table 1shows relative investigation of − ′′ (0) corresponding to when * = 0 = = , and compared with the exact analytical solution [26] . The variation of heat transfer characteristic at the wall − ′ (0) when = = = 0 = for different values of * , , is given in Table 2 and comparison with existing results also shown. We predict from this table that proposed technique having an excellent agreement with exact solution [27] . Table 3 Table   4 consists of the values of skin friction coefficient Numerical values of this table shows that skin friction coefficient enhances for rising values of , and * whereas it decays corresponding to While local heat flux is decreasing function of , and opposite trend is witness for , * Table 5 
